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DETAILED ACTION 

1 . This action is responsive to communications: Amendment, filed on 1/4/2006. 
This action is final. 

2. Claims 1 1 -28 are pending in this application. Claims 11,21 and 26 are 
independent claims. This application claims foreign priority dated 12/24/1999. 

3. The present title of the invention is "Method for interactive construction of virtual 
3D circuit models"" as filed originally. 

Claim Rejections - 35 USC § 103 

4. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

5. Claims 11-15, 21-24 and 26-28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mukouchi et al. (6,104,403). 

6. As per claim 1 1 , Mukouchi et al., hereinafter Mukouchi discloses a method of 
manipulating computer aided design (CAD) objects, comprising: 

receiving user input to associate two CAD objects, wherein said user input 
identifies a coupling between said two CAD objects selected from a group of 
connections consisting of: a vertex-to-vertex connection, an axis-to-axis connection, an 
edge-to-axis connection, and a face-to-face connection (Figure 21 where 1 14 is a door 
and 1 12 is a door frame; the connection between the two is an edge-to-edge 
connection); 
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displaying said two CAD objects according to the coupling identified by the user 
input (Figure 22 where the hinge unit of the door frame model with the reference points 
1 1 6 and 1 1 8 are identified as the coupling); 

calculating a reduction in degrees of freedom between said two CAD objects 
caused by said identified coupling calculating and providing on the screen an indication 
of a remaining degrees of freedom of the components after the change has been made 
(Figure 19 depicts the calculation steps; Figure 24 is an explanatory diagram of the 
degree of freedom between assembling part models having two points junction 
reference data", column 6, line 11-13; "FIG. 24 illustrates an assembly model appearing 
after attaching the door part model 1 14 to the door frame part model 1 12 at the two 
junction reference points", column 15, line 33-35. Since the door is hinged after 
movements, it shows lesser degree of freedom of movement.) 

It is noted that Mukouchi does not explicitly disclose calculating for degrees of 
freedom, however, since Mukouchi is calculating for the movement of the model (Figure 
19- S7), and the movement shows the degree of freedom (Figure 22 and 24), it is 
obvious that Mukouchi is also calculating for the degree of freedom so that the 
restriction on the movement of the model could be determined. 

; and 

displaying an indication of said reduction in said degrees of freedom in 
association with the display of said two CAD objects (Figure 24 displays reduction of 
freedom after connection). 
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7. As per claim 12, Mukouchi demonstrated all the elements as disclosed in the 
rejected claim 1 1 , and further discloses at least one of said two CAD objects comprises 
a group of subcomponents (Figure 50 where each CAD object is a complex object with 
a pluralities of sub-components). 

8. As per claim 13, Mukouchi demonstrated all the elements as disclosed in the 
rejected claim 1 1 , and further discloses: 

verifying that said identified coupling is consistent with a prior coupling between 
said two CAD objects before performing said displaying said two CAD objects ("In case 
of the mode 2 assembling process, as in Fig. 15 for instance, the movements of the 
assembling part models are checked in the state where the basic part model 64 which is 
the assembling object and the part models 66 and 68 to be assembled are arranged in 
the world coordinate space", column 14, line 41- column 15, line 9). 

9. As per claim 14, Mukouchi demonstrated all the elements as disclosed in the 
rejected claim 1 1 , and further discloses: 

receiving user input to position said two CAD objects relative to each other 
before receiving said user input that identifies a coupling between said two CAD objects 
("Figure 10A and 10B illustrate another embodiment of processing for assembling 
together part models having one point junction reference data. Fig. 10A shows the 
preassembling state in which the part models 30 and 46 are arranged in the world 
coordinate space, with the part models 30 and 46 having junction reference points 32 
and 48 set in there respective intra-model units column 11, line 51-64); and 

displaying said two CAD objects according to relative positioning (Figure 10B). 
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10. As per claim 15 f Mukouchi demonstrated all the elements as disclosed in the 
rejected claim 14, and further discloses: 

calculating a reduction in degrees of freedom caused by said relative positioning 
of said two CAD objects (Figure 19 depicts the calculation steps; Figure 24 is an 
explanatory diagram of the degree of freedom between assembling part models having 
two points junction reference data", column 6, line 11-13; "FIG. 24 illustrates an 
assembly model appearing after attaching the door part model 1 14 to the door frame 
part model 112 at the two junction reference points", column 15, line 33-35. Since the 
door is hinged after movements, it shows lesser degree of freedom of movement.) 

; and 

displaying said reduction in degrees of freedom in association with display of said 
two CAD objects (displaying an indication of said reduction in said degrees of freedom 
in association with the display of said two CAD objects (Figure 24 displays reduction of 
freedom after connection). 

11. As per claim 21 , Mukouchi discloses a computer aided design (CAD) system, 
comprising: 

means for defining a virtual environment in which CAD objects are manipulated 
(Figure 1 is the means and Figure 21 is a virtual environment); 

and since the rest of the limitations are similar to claim 1 1 , they are similarly 
rejected as in claim 11. 

12. As per claim 22, since the claim limitation is similar to claim 12, it is similarly 
rejected as claim 12. 
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1 3. As claim 23, since the claim limitation is similar to claim 1 3, it is similarly rejected 
as claim 13. 

14. As claim 24, since the claim limitation is similar to claim 14, it is similarly rejected 
as claim 14. 

1 5. As per claim 26, Mukouchi discloses a method, comprising: 

providing a virtual environment in which computer aided design (CAD) objects 
are manipulated (Figure 21 is a virtual environment); 

and since the rest of the limitations are similar to claim 1 1 , they are similarly 
rejected as in claim 11. 

16. As per claim 27, since the claim limitation is similar to claim 12, it is similarly 
rejected as claim 12. 

1 7. As per 28, since the claim limitation is similar to claim 1 3, it is similarly rejected 
as claim 13. 

18. Claims 16-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mukouchi et al. as applied to claim 1 1 above, and further in view of Bentley et al. 
(6,341,291). 

19. As per claim 16, Mukouchi demonstrated all the elements as disclosed in the 
rejected claim 11. 

Mukouchi discloses a method of changing the relative position and/or orientation 
of two components of a virtual model. It is noted that Mukouchi does not explicitly 
disclose "said receiving, displaying said two CAD objects, calculating, and displaying an 
indication are performed by a collaborative design application associated with a plurality 
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of users", however, this is known in the art as taught by Bentley. Bentley discloses a 
computer network used in CAD design where a central server is used ("A plurality of 
client computers are bi-directionally connected to the server", Abstract, line 8-9). 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Bentley into Mukouchi because 
Mukouchi discloses a method of changing the relative position and/or orientation of two 
components of a virtual model and Bentley discloses the CAD data be shared in a 
network environment in order to be used by a plurality of users. 
20. As per claim 17, Mukouchi and Bentley demonstrated all the elements as 
disclosed in the rejected claim 16, and Bentley further discloses maintains a virtual 
model including said two CAD objects, and wherein said displaying said two CAD 
objects and displaying said indication are performed by communicating only changes in 
said virtual model caused by said identified coupling ("Each client computer may obtain 
the current version of the components and may send locally edited versions of the 
components back to the server to replace the current versions in the repository", 
Abstract line 9-13). 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Bentley into Mukouchi because 
Mukouchi discloses a method of changing the relative position and/or orientation of two 
components of a virtual model and Bentley discloses the CAD data be shared in a 
network environment in order to be used by a plurality of users. 
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21 . As per claim 18, Mukouchi and Bentley demonstrated all the elements as 
disclosed in the rejected claim 16, and Bentley further discloses: 

locking one of said two CAD objects in response to user input from a respective 
user, prior to receiving user input to associate two CAD objects, to prevent other users 
from manipulating said locked CAD object ("If there are unresolved conflicts, that is, 
components that have been modified and committed by another user and have also 
been changed locally, then commit is blocked", column 13, line 8-11). 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Bentley into Mukouchi because 
Mukouchi discloses a method of changing the relative position and/or orientation of two 
components of a virtual model and Bentley discloses usage by other user can be 
blocked in order to avoid conflict. 

22. As per claim 19, Mukouchi and Bentley demonstrated all the elements as 
disclosed in the rejected claim 16. 

As for unlocking said one of said two CAD objects after displaying said two CAD 
objects according to the identified coupling, since the lock signal is established to 
prevent changes by other, it is obvious the lock signal is removed after change has 
been made in order to prevent hanging of the system. 

23. Claims 20 and 25 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mukouchi as applied to claim 1 1 above, and further in view of Noyama (5,594,850). 

24. As per claim 20, Mukouchi demonstrated all the elements as disclosed in the 
rejected claim 11. 
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Mukouchi discloses a method of changing the relative position and/or orientation 
of two components of a virtual model. It is noted that Mukouchi does not explicitly 
disclose wherein said displaying said two CAD objects comprises: applying a 
transformation matrix to at least one of said two CAD objects, however, this is known in 
the art as taught by Noyama et al M hereafter Noyama. Noyama discloses a method'of 
simulating images in which a transformation matrix is calculated between a source 
image and a destination image (204-208 of Figure 11). 

Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to incorporate the teaching of Noyama into Mukouchi because 
Mukouchi discloses a method of changing the relative position and/or orientation of two 
components of a virtual model and Noyama discloses a transformation matrix between 
two images can be calculated in order to facilitate the transformation. 

25. As claim 25, since the claim limitation is similar to claim 20, it is similarly rejected 
as claim 20. 

Response to Arguments 

26. Applicant's arguments filed 1/4/2006 have been fully considered but they are not 
persuasive. 

Applicant alleges Mukouchi does not teach "calculating a reduction in degrees of 
freedom between said two CAD objects caused by said identified coupling" or 
"determining a reduction in degrees of freedom caused by said identified coupling". In 
reply, Examiner considers Figure 24 in relation to Figure 21 . Figure 21 shows an 
unhinged door, which is movable in all directions. Figure 24 shows a hinged door 
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rotatable only around the hinged axis. Obviously, Figure 24 shows a door has less 
degree of freedom movement than Figure 21 . Graphically, Figure 24 shows an object 
having certain degree of freedom of movement. Examiner considers Figure 24 renders 
calculating and determining degree of freedom obvious. 

Conclusion 

27. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Inquiries 

28. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ryan R. Yang whose telephone number is (571) 272- 
7666. The examiner can normally be reached on M-F 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Razavi can be reached on (571) 272-7664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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